AP Calculus BC - Ahlborn Problem Sheet - 9

PROBLEM SHEET 9 — Infinite Series

1. Given a differentiable function f(x) that satisfies the differential equation ? =2x+y and
X

f)=4.

a. Find % in terms of x and y.
by

b. Write a second degree Taylor polynomial for f(x) centeredat x=1.

c. Use the second degree Taylor polynomial to approximate f(1.5).

X . n
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2. Giventhat e* = -

n!
n=0
a. Write out the first 5 terms of the expansion.

b. Write out the first 5 terms and the general term of the expansion for e
c. Write out the first 5 terms and the general term of the expansion for xe™ .
2n)

3. Given that cosx= Z
n=0

a. Write out the first 5 terms of the expansion.

b. Write out the first 5 terms and the general term of the expansion for cos(x —5).

cosx—1

)C2

c. Write out the first 5 terms and the general term of the expansion for

d. Write out the first 5 terms and the general term of the expansion for sinx. (Hint: Remember
that the derivative of the sine function is the cosine function.)

4. Find the sum of the infinite series: 1-— l + l - i +

3 9 27

5 25 125 625
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5. Find the sum of the infinite series: 1+ —_—t—
1 2! 3! 4!

. e . 2\ 1
6. Find the sum of the infinite series: Z —| e—|.
3 n!
n=0L
. O (=D e
7. Find the sum of the infinite series: Z |-
~| 5(2n)

. . . . . . T
8. Write out the first four terms of the Maclaurin series expansion of s1n(3x - Zj .
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Answers

1. a. 242x+y

b.
c. 8
2 3 4
2. a. 1+x+x—+—+x—+...
20 3 4
2 2 3.3 4 4 no.n
b. 1+2x+2 X +2x +2 al +...2 s +...
2! 3! 4! n!
) )C3 x4 xS xn+l
C. X+x +—+—+—+... +...
20 3 4 n!
3.
4 3
4
5.
6. 23
7.
8. first term is %; second term is ﬂx



